Transcription elongation factor SII (TFIIS) enables RNA polymerase II to elongate through a block to transcription in a human gene in vitro.
Elongation and termination by RNA polymerase II are important regulatory steps for eukaryotic gene expression. We have previously studied the transcription of linear DNA templates where specific initiation of transcription by highly purified RNA polymerase II can be achieved in the absence of promoters and promoter-specific factors. Using these templates we have shown that a human histone gene, H3.3, contains sequences (intrinsic terminators) within which purified RNA polymerase II will efficiently terminate transcription (Reines, D., Wells, D., Chamberlin, M.J., and Kane, C. M. (1987) J. Mol. Biol. 196, 299-312). Curiously, these signals were found within an intron, 3'-untranslated, and protein-encoding regions of the gene suggesting that they might act to attenuate transcription of H3.3 in vivo. Here we show that intrinsic terminator sequences from an H3.3 gene intron also block in vitro transcript elongation by RNA polymerase II when the enzyme has initiated transcription from a promoter using highly purified transcription initiation factors. However, under the conditions used for promoter-specific transcription there is little transcript release. Instead the polymerase can pause at these sites for periods exceeding 60 min. We have identified and partially purified an activity from HeLa cells that causes the transcription complex to read through this block to transcription elongation. This readthrough activity fractionates with a previously characterized elongation factor (SII) over three chromatographic columns. A homogeneous preparation of calf thymus SII can also provide this activity in trans. This factor may facilitate passage of the RNA polymerase II transcription complex through such intragenic sites in cellular genes in vivo.